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Rationale .--Ar ithmet ic programs are receiving much 
attention and support from the public and professional 
educators. This attention has often been prefaced with 
criticisms and followed by demands for reform. We have 
reached a stage where we must worry about new programs 
in arithmetic, because they are so profound and extensive. 
The problem of improving the teaching-learning 
process is not a new one. It has ©xistedi for many years 
and can be traced bach to the traditional schools. The 
intensity of this problem is a function of the grave 
need to improve arithmetic teaching in the modern ele¬ 
mentary schools. Historically, arithmetic was largely 
perceived as mental gymnastics since the study of arith¬ 
metic involved merely the memorization of a succession of 
rules for performing arbitrary processes, unconnected with 
each other, or with any rational principles. No great 
demands for understanding and generalization were present 
and, consequently, no great changes or improvements were 
1 
2 
really deemed necessary. The main aims were computational 
efficiency and memorisation. The drill theory supports 
this view. 
Today, the trend has changed. Arithmetic is taught 
in terms of meanings,, understandings, and generalizations. 
It is perceived as having two aspects, social and mathe¬ 
matical. As a result, both theory and classroom practices 
have been greatly modified in order to meet the demands 
of modern living. The meaning theory supports this modern 
1 
view. 
Theories of arithmetic instruction are classified as 
follows: drill, incidental learning, and "meaning" theory. 
The oldest of the three is sometimes called the "drill" 
2 
theory. It is based on the belief that the mastery of 
arithmetical computational skills and repetition of the 
facts and procedures of the "fundamental operations" is 
the basic goal of arithmetic teaching. Associated with 
the drill theory is the use of flash cards which involve 
the repetition of a rather large number of exercises which 
1G. T. Buswell, "The Psychology of Learning in Re¬ 
lation to the Teaching of Arithmetic," The Teacher of 
of Arithmetic,Fiftieth Yearbook. Part II ) (Chicago: 
National Society for the Study of Education, 1951), p. 147. 
2lbid. 
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follows a pattern explained in "exercises" or an example. 
This is often placed at the beginning of a section called 
"problems" in the textbooks. 
A second theory is referred to as the incidental 
learning theory.^" It has never been quite as popular 
as the drill theory. It is based on the idea that arith¬ 
metic experiences should be integrated or correlated 
and relate ot real life situations. In this approach, 
the teacher and pupils, as they gain experiences, will 
utilize whatever needs, interests, and problems arise 
and have numberness involved in them for purposes of 
gaining additional knowledge and usage of numbers. To 
further explain this theory of incidental learning, the 
theory holds that there should be no attempt, on the part 
of the teacher, to introduce any mathematical experiences 
for the purposes of developing skills or understanding. A 
major characteristic of this theory is the notion that 
the learner meets only those number situations for which 
he has an immediate need in the classroom or elsewhere. 
- 
Charles F. Howard, and Enoch Dumas, Basic Procedures 
in Teaching Arithmetic (Boston: D. C. Heath and Company, 
1963), p. 71. 
4 
Modern educators are accepting a third theory of 
arithmetic teaching commonly referred to as the "meaning 
theory."^ in this approach, it is believed that, while 
arithmetic is certainly concerned with development of 
skills in computation, the major concern is in seeing 
meaning in number relation, and understanding these 
relations. 
The "Drill Theory" is still the most popular. It is 
important to try to discover the extent to which it is 
useful in a modern program of teaching arithmetic at the 
Junior High School Level. 
It is important, then, to explore a little further 
the less familiar, but more modern and acceptable "meaning 
theory." 
The meaning theory holds that to learn means to see 
how something works. It involves relating present experiences 
to previous ones. Learning is personal because each thing 
learned depends on other things which are known. 
There are two principles which seem to be generally 
accepted in mathematics education. They need to be more 
thoroughly related in both teaching and curriculum planning. 
"^C. Newton Stokes, Teaching the Meaning of Arithmetic, 
(New York: Appleton-Century-Crofts, Co., Inc., 1951), p. 4. 
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Phillips S. Jones says: 
1. Mathematics should be taught with an emphasis upon 
meaning and understanding that should in general 
precede practice and largely replace mere rote 
learning. 
2. Meaning and understanding are not acquired in¬ 
stantaneously or completely at any one time but 
grown develop and expand within the student as 
he has repeated or "spiraled" experiences with 
ideas and their application. 
This latter application does not deny the development 
of sudden perception or insights which are some of the joys 
of mathematical learning and teaching, but it implies that 
insight comes only to those who have thoughtfully struggled 
to extend or apply concepts already partially understood. 
In both new generalizations and new specific cases 
or applications, it is important that the student be de¬ 
liberately led to see the continuing mathematical theme- 
the general principle which will have been met earlier and 
is now being extended or applied. 
Evolution of the problem.—The problem evolved from 
the writer's recognition of the achievement level in the 
area of arithmetic on the part of 8th grade pupils. At¬ 
tendance in graduate school,observâtions and experiences 
^Phillip S. Jones, "The Growth of Mathematical Ideas," 
Journal of the National Educational Association, Vol.XLVIII 
(1959), p. 53. 
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as a teacher and a study of the literature, led the writer 
to believe that the nev; modern approaches to arithmetic 
education have implicit features in them which would afford 
a progressively higher level of achievement. The writer 
decided to investigate the tenebility of this notion. 
Contribution to educational knowledge.—The writer 
hopes that the finds and interpretations of this study 
will increase the understanding of those directly respon¬ 
sible for the arithmetical education of boys and girls. 
It is believed that it will be useful to further 
establish some basis for ascertaining the extent to which 
the use of the meaning theory improves the effectiveness. 
Miller asserts that: 
The meaning method offers the student an in¬ 
tegration of the concepts and principles of 
arithmetic as well as the computation of the 
problem. The approach included explanation of 
why the processes and work are given to the 
students. Rules are explained not. in isolated 
segments, but as conclusions based upon arith¬ 
metical definitions and principles.^- 
Arithmetic functions in intelligent living only when 
through meaning we secure insights and note relationships 
which, in term, enable us to foresee connections and to 
tie together various aspects of learning. The effects 
G. H. Miller, "How Effective is the Meaning Method," 
The Arithmetic Teacher. Vol. IV, (1957), p. 46. 
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of meaning are cumulative and their contributions to 
learning increase in amourjt as they enable the learner 
to gain new insights. Therefore, meaningful arithmetic 
is better retained and is more easily rehabilitated than 
in mechanically learned arithmetic.1 
Wilson informs us that the only right standard for 
drill is the 100 per cent standard, and this is possible 
in arithmetic because the processes calling for drill are 
few. A general average of 75 or 80 per cent of a class in 
a simple test in addition means that three-fourths of the 
class have made mistakes, and this is not satisfactory 
from any angle. The drill load must be small enough to 
make the 100 per cent standard easily possible for every 
child. Drill is an effective technique when properly ap¬ 
plied .2 
The trend in methods is greatly influenced by the 
objectives of arithmetic. When the aim is for computational 
skills, then, teaching follows mechanical methods, but when 
the aid is for quantitative thinking along with computational 
skills, then, teaching follows rational methods. 
Robert Lee Morton, Teaching Children Arithmetic. 
(New York: Silver Burdett Company, 1957) , pp. 22- 24’. 
2 
Guy Wilson, Teaching the New Arithmetic. (New York: 
McGraw-Hill Book Company, 1956), p. 86. 
8 
The drill method is being attacked today in terms 
of its worthiness of the process of learning. Some argue 
to abandon it, others say that its role needs clarifying. 
Caswell and Foshy state the role thusly: 
While old fashioned drill neither assumes pro 
ficiency in a skill or fosters interest on the 
part of the learner, nevertheless, recurring op¬ 
portunity to engage in the activity in which 
skill is sought is absolutely necessary to attain 
high level performance. Skill cannot be attained ^ 
by the "laying on the hands" or by wishful thinking. 
The major trouble with drill which was provided in 
the old-fashioned school was that it came before meanings 
had been developed. If drill is provided too early, it 
will lose much of its effectiveness. Drill should follow, 
not precede, the development of meanings. 
There is a belief on the part of many educators that 
meaningful learning greatly reduces the need for repetition, 
drill-type instruction. Unless drill periods are extremely 
well planned and administered, they are of doubtful value; 
but, when drill periods are well handled, they serve im¬ 
portant and necessary functions. 
Studies have been conducted to compare the drill 
H.L. Caswell and A. W. Foshy, Education in the Ele¬ 
mentary School (New York; American Book Company, 1950), 
p. 42 . 
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method with other methods. A study of arithmetical dif¬ 
ficulties and their corrective means was conducted by 
William H. Dennis. As a result, the following findings 
were revealed: 
1. There is a need for corrective teaching in 
ar ithmet ic. 
2. A corrective program designed to meet the in¬ 
dividual needs of the pupil in arithmetic will 
help to remove some of the difficulties in 
the subject.^ 
Another subject on basic arithmetic skills, study habits, 
and opinions of pupils was conducted. It revealed that: 
1. All results on basic skills were above the 
or a little below the norms. 
2. The number and percentage of pupils with poor 
study indicates the need for more attention to 
ward the development of good study habits. 
3. The number of pupils who disliked arithmetic 
indicated the need for new approaches in teaching 
ar ithemt ic. 
Findings from a study on relative effectiveness of two 
methods of arithmetic teachings in relation to sex differences 
*W illiam H. Dennis, "A Study of Arithmetical Difficulties 
and Their Corrected Means for Sixty Pupils in Sixth Grade in 
Waycross, Georgia, 1941," (Unpublished Master's thesis, 
School of Education, Atlanta University, 1941), p.. 30. 
2 
Nellie Lewis Bailey," An Investigation of Arithmetic 
Difficulties and Their Remedial Treatment in Fourth Grade, 
Bell Street School, Atlanta, Georgia," (Unpublished Master's 
thesis, School of Education, Atlanta University, 1935),p. 32. 
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revealed that: "The meaning methods exhibited no su¬ 
periority over the drill method of teaching arithmetic 
to males and females."*- 
Another study concerned with the comparison of 
"Meaningful" and "Traditional" methodologies revealed that: 
In spite of the absence of observed statistically 
significant differences in the level of scholastic 
achievement between the experimental and control 
groups, there persists the tendency of the ex¬ 
perimental group to benefit more in reference to the 
larger means on test."2 
Instruction and the evaluation learning cannot be 
kept apart in the theory and they should not be kept in 
practice. Instruction and evaluation go hand in hand. As 
teachers develop new insights into learning, its difficul¬ 
ties, its stages, or phases of development, the basic under¬ 
standing required for each advance step in learning they 
should employ them in improved evaluation. As they correct 
or modify their evaluations and devise procedures which are 
more comprehensive and more penetrating, they should come 
*Bronnel R. Whelcher, "A Comparison of'Meaningful ' 
and 'Traditional' Methodologies with References to Selected 
Topics from Number Theory," 1961-1962, (Unpublished Masters 
thesis, School of Education, Atlanta University, 1961), p.40. 
2 
W. A. Bronwell, "The Evaluation of Learning in Arith¬ 
metic," Arithmetic in General Education, Sixteenth Yearbook. 
(National Council of Teachers of Mathematics, 1952.), pp.234-36. 
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upon new data of great significance for improved guidance 
of learning. Instruction and evaluation, then are in¬ 
separable and mutually interdependent. 
Brownell gives four general classes of evaluation 
techniques. They are as follows: 
(1) paper and pencil test, (2) teacher observation, 
(3) individual interview and conferences with pupils, 
1 and (4) pupil reports, projects and the like.1 
The evaluation of results in arithmetic is as old as 
the teaching of arithmetic itself. Sometimes the teaching 
has been more skillfully done than the evaluating and some¬ 
time the opposite is true. Unfortunately, our evaluation 
instruments have done little to test the pupils' under¬ 
standing of the number system, their appreciation of why 
we do what we do in the processes with numbers, their ability 
to round numbers, to make estimates and to judge whether or 
not their answers are sensible, their understanding of sig¬ 
nificant figures, their ability to find short cuts, their 
ability to get answers without use of pencil and paper, 
grasp of large numbers, their understanding of the essential 
arithmetic vocabulary, and other important outcomes or 
2 
arithmetic instruction. 
^Ibid.. p. 236. 
2 
Morton, op. cit., pp. 25-26 
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Statement of the problem.—The problem involved in 
this study is to test the hypothesis that there is a sta¬ 
tistically significant difference in the mean levels of 
arithmetical achievement when two equated groups of 
eighth grade pupils are taught by the "meaning approach" and 
the traditional or conventional approach. 
Limitations of the study.—The study was limited to 
two equated classes of eighth grade pupils who were taught 
II 
arithmetic by the "Meaning Approach" and the "Traditional 
,, ll 
or Conventional Approach method for a period of twelve 
weeks during the second semester at Carver High School, 
Columbus, Georgia, 1967. 
Purpose of the study.—The purpose of this study was 
to determine the differential effects that two methods of 
teaching arithmetic would have on the arithmetical achieve¬ 
ment of two equated groups of eighth grade students. 
More specifically the purpose of the study was to: 
1. Compare the "meaning approach" method with the 
"traditional'or "convent ion "approach method . 
2. Test the hppothesis that learning which emphasizes 
understanding is more effective than learning 
which emphasizes discretness of elements of 
knowledge and skill. 
3. Determine the significant difference, if any, 
13 
in arithmetic achievement between two equated 
groups of eighth grade students when they are 
taught arithmetic by the "mean approach" and the 
traditional or "conventional approach." 
5. Propose implications for improving the teaching of 
arithmetic in grade eight so as to minimise, if 
not eliminate, the differences that may possibly 
exist between the level of arithmetical achieve¬ 
ment between equated groups of eighth grade students 
of Carver High School, Columbus, Georgia. 
Definition of Terms.—For the purpose of this study, 
the terms which follow carry the meaning ascribed to them: 
1. Drill method refers to a series of constituent 
elements arranged by experts according to logic 
and the relative difficulty of the elements to 
be mastered by pupils in the form of repetition.-*- 
2. Meanings are defined as the import of relation¬ 
ship inherent in number study, the sense which 
the relationships are intended to express. The 
methods is essentially one of problem-solving. 
Relationships constitute the meanings.2 
3. The term "achievement" refers to the level of 
accomplishments as measured by the Iowa Test of 
Basic Skills, Complete Battery, Form 3. 
4. Multi-sensory aids are those teaching devices 
which are commonly found in a mathematics 
laboratory, and may be used to clarify many 
mathematical concepts and relations through the 
C. L. Thiel, "The Problem of Method," The Teaching 
of Arithmetic, Fifieth Yearbook, Part II (Chicago: Univer¬ 
sity of Chicago Press, 1951), p.78. 
2 
C. Newton Stokes, Teaching the Meaning of .Arithmetic. 
(New York: Appleton-Century-Crofts, Inc., 1951), p. 4. 
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experience of associating them directly the 
with physical things. 
Locale of the study.—This study was conducted at 
Carver High School in Columbus, Georgia. Carver High 
School is located in the Carver Heights Section of the 
city. During the school year 1966-67, the school had 
an enrollment of 1,426 students in grades eight through 
twelve, of which 328 were in the eighth grade. There 
were 27 teachers, 3 counselors, and 2 principals. 
Description of the subjects.—The subjects involved 
in this study were two equated groups of eighth grade 
students of which each group consisted of twelve boys and 
twelve girls. The chronological ages of both groups 
ranged from thirteen to fifteen years. 
Method of research. -The experimental method of 
research employing test?, statistical analysis, and curri¬ 
culum materials was used to collect data required for this 
study. The experimental and control group approach was 
used. The design of the study was as follows: 
Ex per imental Control 
Group I Test I Group II 
Group II Test II Group II 
Group I Test III Group II 
Experimental Activities.--Group I and Group II were 
taught the first and second period of each school day, 
15 
and were taught for a period of twelve weeks. The arith¬ 
metical topics that were taught were: Arithmetic Concepts 
and Arithmetic Problem-Solving. Each topic was taught to 
Group I and Group II for a period of six weeks. At the 
beginning of each class period the students of Group I were 
divided into three sub-groups with an equal number of boys 
and girls in each group. Then a fifteen minute lecture and 
demonstration followed, utilising multi-sensory aids. This 
was followed by a ten-minute question-answer period. Fol¬ 
lowing the question-answer period, the sub-groups were then 
directed to engage in developmental study of problems on 
the basic topic. 
At the beginning of each class period Group II, the 
first one-fourth of the class period was devoted to a lecture 
on the topic for that day, the second one-fourth of the 
class period was devoted to a problem solving illustration 
without the use of multi sensory aids, the third one-fourth 
of the class period was devoted to a question and answer 
period. The last one-fourth of the class period was devoted 
to a drill on the problem-solving activities for that day. 
Description of the instruments. -In order to fulfill 
the purposes of the study, the following instruments were 
16 
used : 
1. Otis Quick Scoring Mental Ability Test: New 
Beta Test: Form EM. 
2. Iowa Test of Basic Skills: Form 3. 
3. Questionnaire 
The Otis Quick -Scoring Mental Ability Test. Beta 
Test: Form EM was used to ascertain the intelligence level 
of two groups of students and to enable the writer to 
select two groups of students whose intelligence Was as 
nearly equal aspossible. 
The Iowa Test of Basic Skills: Form 3 was used to 
ascertain the arithmetical achievement level of the students 
and to enable the writer to select two groups of students 
whose arithmetical achievements were as equal as possible. 
The instrument is a complete battery designed to measure 
the major school subjects. Only the arithmetic section 
was used in this study. 
A questionnaire was constructed to ascertain the 
parental socioeconomic status of the students. 
Research Procedure.—The following procedural steps 
were used to achieve the purposes of this study: 
1. Permission was obtained from proper school of¬ 
ficials to conduct this study. 
2. A review, summation and presentation of related 
17 
literature pertinent to the study was made. 
3. Selection of two classes of eighth grade pupils 
of the school locale was made. 
4. The subjects were administered the Otis Quick- 
Scoring Mental Ability Test once, and given 
twice the Iowa Test of Basic Skill, Form 3. 
5. The two classes were taught as indicated in the 
research design. 
6. The test data were assembled into appropriate 
tables and charts as indicated by the purposes 
of the research. 
7. The data derived from the testing were treated 
statistically for the following: mean, standard 
deviation, standard error of the differences be¬ 
tween the means, and "t" score. 
8. The findings, conclusion, implications and 
recommendations are reported in the final thapter 
of this thesis. 
Survey of related literature. -The significant aspects 
of the literature pertinent to the problem of this research 
which deals with the relative effectiveness of teaching and 
learning arithmetic by the drill and meaning methods are 
reviewed in the paragraphs which follow. 
Most people will agree that arithmetic should be 
taught in a meaningful manner. Nearly everyone accepts 
the proposition that pupils should understand the concepts 
of arithmetic. Hence, if given two instructional methods, 
and if one of them makes arithmetic more meaningful to 
the pupils or produces greater understanding, many people 
18 
■would prefer that one.^ 
In a study of the meaning method, as it relates to 
subtraction of whole numbers, Brownell compared the 
relative effectiveness of the decomposition method with 
the equal addition method when each group was taught in 
2 
two ways meaningfully and mechanically. The researcher, 
using a variety of data, found that the decomposition 
method, when taught meaningfully, was the most successful 
method. 
Summary of related literature.— The summary of the 
related literature pertinent to the problem of methodology 
in teaching mathematics identifies the significant theories, 
principles, and practices which follow immediately below: 
1. New departures in the teachings of mathematics 
have placed emphasis upon the replacement of the 
fundamental symbols of respective mathematical 
discipline from high school and college level to 
to the upper elementary grades. 
2. Materials are chosen with the intent to capture 
the fascinating features of mathematics, creation 
discovering rather than utility. 
Maurice L. Hartong, "Distinguishing Between Basic 
and Superficial Ideals in Arithmetic Instruction," 
The Arithmetic Teacher, Vol. VI (1959), p. 66. 
2 
W. A. Brownell, "The Evaluation of Learning in 
Arithmetic," Arithmetic in General Education, Sixteenth 
Yearbook, (New York: National Council of Teachers of 
Mathematics, 1952), pp. 234-236. 
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3. The three most prevalent methods discussed have 
been the "drill" method, "incidental" method, and 
the "meaning" methods, with some drill following. 
4. Arithmetic should be taught with an emphasis upon 
meaning and understanding that should in general 
practice and largely replace mere rote learning. 
5. Meaning and understanding are not acquired in¬ 
stantaneously or completely at any one time but 
grow, develop, and expand with the student as 
he repeated "spiraled" experiences with ideas 
and their application. 
6. Traditional drill neither assumes proficiency 
in a skill nor fosters interest on the part of 
the learner, nevertheless, recurring opportunities 
to engage in the activity in which skills is 
sought are absolutely necessary to attain high 
level performance. Skill cannot be attained by 
the "laying on the hands" or by wishful thinking. 
7. The hope is that increasing numbers of teachers 
now are finding it morepositive to serve the 
"teach for understanding" objective than have 
been the case in the past. Certainly, if one 
inspects books that are becoming available both 
from the experimental programs and from com¬ 
mercial publishing houses, it seems fair to say 
that more square inches of page space are devoted 
now to lesson ideas that could not be categorized 
as concept- forming activities as opposed to 
strictly skill-acquiring activities. 
CHAPTER II 
PRESENTATION, ANALYSIS, AND INTERPRETATION 
OF DATA 
The present chapter presents, analyzes and inter¬ 
prets the data which were gathered to ascertain the dif¬ 
ference, if any, in the level of arithmetical achievement 
between the equated groups of eighth grade pupils of 
Carver High School, Columbus, Georgia, after having been 
taught arithmetic by the traditional method and the meaning 
approach method. 
The data for this research were collected and or¬ 
ganized for the purpose of analysis and interpretation in 
the following areas: (a) data on arithmetic concepts, 
arithmetic problem-solving, and total arithmetic as 
measured by the Iowa Test of Basic Skills, Form 3; (b) 
data on intelligence as measured by the Otis-Quick Scoring 
Test of Mental Ability. 
The membership of the two groups— a total of 48 
pupils was determined by the following: (a) parental 
socio-economic status; (b) intelligence quotient of the 
20 
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pupils; and (c) the previous arithmetical achievement of 
the pupils. 
The "criterion of reliability11 of the statistics 
involved in the test of significance was established by 
the "t" test score of 2.06 at the five per cent level of 
conf idence. 
The summation, conclusion, implications, and 
recommendations stemming from the interpretations of the 
data are contained in Chapter III of this study. 
SOCIO-ECONOMIC STATUS 
TABLE 1 
Ana lys is 
The data on occupations of fathers, as obtained from 
the questionnaire, and as shown in Table 1, are presented 
under separate captions. 
Group X. —The data obtained from Group I showed that 
7 out of 20 fathers or 31% (occupations) were classified 
as skilled labor; 9 out of 20 or 37% (Occupations) were 
classified as unskilled labor. This shows that the chief 
occupations of the fathers of Group I were unskilled labor. 
22 
TABLE 1 
OCCUPATIONS OF FATHERS OF 
GROUP I AND GROUP II 
OCCUPATIONS GROUP I GROUP II 
No. % No. °/o 
Skilled Labor 7 31 9 38 
Unskilled Labor 9 37 11 46 
Clerical-Sales 1 4 0 0 
Professional 2 8 0 0 
Business Proprietor 1 4 2 8 
No Data 4 16 2 8 
Total 24 100 24 100 
Group II— The data obtained from Group II showed 
that 9 out of 22 fathers or 3 85£(occ upations) were classi 
fied as skilled labor ; 11 out of 22 or 46/o (occupations) 
were classified as unskilled labor. This shows that the 
chief occupations of the fathers of the Group II were 
unsltilled labor. 
MENTAL ABILITY LEVEL OF GROUP I 
Table II Analysis 
23 
The scores on the intelligence level of the members 
of Group I ranged from a low of 72 to a high of 120, with 
a Mean of 92.00, a standard deviation of 11.18, and a 
standard error of the mean of 2.18. Further, Table II 
shows that the subjects had a Mean Age of 13.5 years. 
MENTAL ABILITY LEVEL OF GROUP II 
Table 3 Analysis 
The scores on the intelligence level for the members 
of Group II ranged from a low of 73 to a high of 119, with 
a Mean of 93.63; a standard deviation of 7.73; and a 
standard error of the mean of 1.61. Further, Table III 
shows that the subjects had a mean age of 13.21 years. 
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TABLE I 
DESCRIPTION OF THE SUBJECTS USED IN GROUP I WHICH WERE 
TAUGHT ARITHMETIC BY THE MEANING APPROACH METHOD 
SUBJECTS AGE SEX I.Q. 
1 13 F 120 
2 15 M 110 
3 14 M 107 
4 14 F 106 
5 13 F 102 
6 13 F 100 
7 13 F 98 
8 13 M 98 
9 14 F 96 
10 13 F 92 
11 13 M 91 
12 14 F 90 
13 14 F 90 
14 13 M 90 
15 13 M 89 
16 14 M 84 
17 13 M 84 
18 13 F 82 
19 13 M 81 
20 13 M 80 
21 13 F 80 
22 13 F 79 
23 15 F 76 
24 13 M 72 
Mean 13.5 92.00 
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TABLE III 
DESCRIPTION OF THE SUBJECTS USED IN GROUP II WHICH WERE 
TAUGHT BY THE TRADITIONAL METHOD ARE PRESENTED IN 
TABLE III 
SUBJECTS AGE SEX i.e. 
1 15 M 119 
2 13 M 108 
3 13 F 105 
4 14 M 102 
5 14 M 102 
6 14 M 99 
7 13 F 97 
8 13 F 96 
9 14 F 94 
10 14 M 94 
11 14 F 93 
12 14 F 93 
13 13 F 92 
14 13 F 92 
15 13 F 91 
16 13 F 90 
17 13 F 90 
18 14 M 89 
19 13 M 89 
20 13 F 85 
21 13 M 81 
22 13 M 78 
23 15 M 75 
24 13 M 72 
Mean 13.21 93.63 
COMPARATIVE DATA ON THE "t" SCORE. The Mean score 
for Group Ï was 92.00, for Group II 93.63 with a difference 
of 1.63 in favor of Group II. The standard deviation for 
Group I, 11.13. For Group II, 7.73. 
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TABLE IV 
A COMPARISON OF THE MEAN I.Q. OF STUDENTS IN 




Number of Students 24 24 
Mean 92.00 93.63 
S igma 11.18 7.73 
S. E. of Mean 2.31 1.61 
Diff. of Mean 1.63 
S. E. of M.~M2 2.82 
ll-j- II .58 
The "t" for these data was .58. This is less than 
2.06 at the five per cent of confidence, therefore, the 




DISTRIBUTION OF THE RAW SCORES ON THE IOWA TESTS OF 
BASIC SKILLS (ARITHMETIC CONCEPTS PRE-TEST) AS 
OBTAINED BY THE 48 SUBJECTS DESIGNATED AS 
GROUP I AND GROUP II. 

























Mean 61.75 61.24 
Sigma 8.87 7.60 
COMPARATIVE DATA ON THE "t” SCORE.—The Mean Score 
for Group I was 61.75, for Group II 61.24 a difference 
of ,51 in favor of Group I. The Standard Deviation for 
Group II 7.60. 
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TABLE VI 
A COMPARISON OF THE MEAN SCORES ON THE ARITHMETIC 
CONCEPTS COMPONENT (PRE-TEST) OF THE IOWA 
TEST OF BASIC SKILLS OF GROUP I AND 
GROUP II. 
GROUPS 
STATISTICS I II 
Number of Students 24 24 
Mean 61.75 61.24 
S igma 8.87 7.60 
S. E. of Mean .18 .15 
Diff. of Mean .51 
S. E. of M. 2 .48 
nx. ii 121 
The "t" for these data was .21. This is less than 
2.06 at the five per cent level of confidence, therefore, 
the difference in the level of achievement on the 
arithmetic concepts component of the pre-test is no sta¬ 
tistically significance. 
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TABLE V II 
DISTRIBUTION OF THE RAW SCORES ON THE PROBLEM¬ 
SOLVING COMPONENT OF THE IOWA TEST OF BASIC 
SKILLS (PRE-TEST) AS OBTAINED BY THE 48 
SUBJECTS DESIGNATED AS GROUP I AND 
GROUP II. 



























’ .87 64.70 
1.68 9.12 
COMPARATIVE DATA ON THE "t" SCORE.—The Mean Score 
for Group I was 67.87, for Group II 64.70 with a dif¬ 
ference of 3.17 in favor of Group I. The standard de¬ 
viation for Group I was 10.63, for Group II '9.12. 
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TABLE VIII 
A COMPARISON OF THE MEAN SCORES OF THE PROBLEM¬ 
SOLVING COMPONENT (PRE-TEST)OF THE IOWA 
TEST OF BASIC SKILLS OF GROUP I 
AND GROUP II. 
GROUPS 
STATISTICS I II 
Number of Students 24 24 
Mean 67.87 64.70 
S igma 10.68 9.12 
S.E. of Mean 2.2 1.9 
Diff. of Mean 3.17 
S. E. of Mx- M2 2.91 
"t" 1.08 
The "t" for these data was 1.08. This is less than 
2.06 at the five per cent of confidence, therefore, the 
difference in the level of achèvement of the problem¬ 




DISTRIBUTION OF RAW SCORES ON THE IOWA TEST OF 
BASIC SKILLS (ERE-TEST ARITHMETIC AVERAGE) 
AS OBTAINED BY THE 48 SUBJECTS DESIG¬ 
NATED AS GROUP I AND GROUP II 
























Mean 63.25 63.12 
Sigma 6.83 6.57 
COMPARATIVE DATA ON THE "t" SCORE.—The Mean Score 
for Group I was 63.25, for Group II 63.12 with a dif¬ 
ference of. 13 in favor of Group I. The standard deviation 
for Group I was 6.83, and for Group II 6.57. 
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TABLE X 
A COMPARISON OF THE MEAN SCORES OF THE AVERAGE 
ARITHMETIC COMPONENT ( ERE-TEST) OF THE 
IOWA TEST OF BASIC SKILLS OF GROUP 
I AND GROUP II. 
GROUPS 
STATISTICS I II 
Number of Students 24 24 
Mean 63.25 63.12 
S igma 6.83 6.57 
S. E. of Mean 1.4 1.3 
Diff. of Mean .13 
S. E. of M - M 3..65 
1 2 
II-J- II .07 
The "t" for these data was .07. This is less than 
2.06 at the five per cent level of confidence, therefore, 
the difference in the level of achievement of average 
arithmetic (pre-test) was not statistically significant. 
33 
TABLE XI 
DISTRIBUTION OF RAW SCORES ON THE IOWA TEST OF 
BASIC SKILLS (POST-TEST ARITHMETIC CONCEPTS) 
AS OBTAINED BY THE 48 STUDENTS DESIGNATED 
AS GROUP I AND GROUP II 




























COMPARATIVE DATA ON THE "t" SCORE. — The Mean 
Score for Group I was 67.42, for Group II 62.26 V/ith a 
difference of 5.16 in favor of Group I. The standard 
deviation for Group I was 10.10, for Group II 12.84. 
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TABLE XII 
A COMPARISON OF THE MEAN SCORES OF THE ARITHMETIC 
CONCEPTS COMPONENT (POST -TEST) OF THE IOWA 
TEST OF BASIC SKILLS OF GROUP I AND 
GROUP II 
GROUPS 
STATISTICS I II 
Number of Students 24 24 
Mean 67 .42 62 .26 
S igma 10.10 12 84 
S. E, of Mean 2.10 2 ,67 
Diff. of Mean j 5.16 
S. E. of M. - M2 i 3.40 . 
"t" j 1.54 
i 
  
The "t" for these data was 1.54. This is less than 
2.06 at the five per cent level of confidence, therefore, 
the difference in the level of achievement on the arith¬ 




DISTRIBUTION OF THE RAW SCORES ON THE IOWA TEST 
OF BASIC SKILLS (POST -TEST) ARITHMETIC 
PROBLEM-SOLVING COMPONENT AS OBTAINED 
BY THE 48 SUBJECTS DESIGNATED 
AS GROUP I AND GROUP II 

























Mean 69.51 62.00 
Sigma 11.29 14.61 
COMPARATIVE DATA ON THE "t" SCORE.— The mean score 
for Group I was 69.51, for Group II 62.00 with a difference 
or 7.51 in ravor of Group I. The standard deviation for 
Group I was 11.29, for Group II 14.61 
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T »B’ E XTV 
A COMPARISON OF THE MEAN SCORES ON THE PROBLEM¬ 
SOLVING COMPONENT (POST -TEST) OF THE 
IOWA TEST OF BASIC SKILLS OF GROUP 
I AND GROUP II. 
The "t" for these data was 1.53. This is less than 
2.06 at the five per cent level of confidence. Therefore 
the difference in the level of achievement on the problem 




DISTRIBUTION OF RAW SCORES ON THE IOWA TEST OF 
BASIC SKILLS (POST -TEST) AVERAGE ARITHEMTIC 
AS OBTAINED BY THE 48 SUBJECTS DESIG¬ 
NATED AS GROUP I AND GROUP II 

























Mean 68.25 64.70 
Sigma 11.91 9.71 
COMPARATIVE DATA ON THE 111" SCORE. —The Mean Score 
for Group I was 68.25, for Group II 64.70, with a dif¬ 
ference of 3.55 in favor of Group I. The standard deviation 
for Group I was 11.91, for Group n 9.71. 
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TABLE XVI 
A COMPARISON OF THE MEAN SCORES ON THE AVERAGE ARITHMETIC 
COMPONENT (POST -TEST) OF THE IOWA TEST OF BASIC SKILLS 




Number of Students 24 24 
Mean 68.25 64.70 
Sigma 11.91 9.71 
S. E. of Mean 2 .48 2,02 
Diff. of Mean 3.55 
S. E. of M. - M2 3.19 
"t" .11 
The "t" for these data was .11. This is less than 
2.06 at the five per cent level of confidence. Therefore, 
the difference in the level of achievement on the average 
arithmetic (post-test) was not statistically significant. 
CHAPTER III 
SUMMARY, CONCLUSIONS, IMPLICATIONS, 
AND RECOMMENDATIONS 
Récapitulation of Research Design and Methodology.— 
This study sought to determine the relative effectiveness 
of teaching arithmetic using the drill and meaning methods 
on two equated groups of eighth grade pupils of Carver 
High School, Columbus, Georgia, during the second semester, 
1967. Specifically, the study involved testing the hypo¬ 
thesis that the difference in the level of arithmetical 
achievement between the two groups would be statistically 
significant. 
Purpose of the study.-The purpose of this study was 
to determine the differential effects that two methods of 
teaching arithmetic would have on the arithmetical achieve¬ 
ment of two equated groups of eighth grade students. 
More specifically the purpose of this study was to: 
1. Compare the "meaning approach" method with 




2. Test the hypothesis that learning which 
emphasizes meaning is more effective than 
learning which emphasizes discreetness of 
elements of knowledge and skill. 
3. Determine the significant difference, if any, 
in arithmetic achievement between two equated 
groups of eighth grade students when they are 
taught arithmetic by the "mean approach" and 
the "traditional" or "convent ional" approach. 
4. Propose implications for improving the teaching 
of arithmetic in grade eight so as to minimize, 
if not eliminate, the differences that may 
possible exist between the level of arithmetical 
achievement between equated groups of eighth 
grade students at Carver High School, Columbus, 
Georgia. 
Definition of terms.--For the purpose of this study, 
the terms which follow carry the meaning ascribed to them: 
1. Drill method refers to a series of constituent 
elements arranged by experts according to logic1 
and the relative difficulty of the elements 
to be mastered by pupils in the form of 
repetit ion.'1' 
2. Meanings are defined as the import of re¬ 
lationship inherent in number study; the senses 
which the relationships are intended to express. 
The method is essentially one of problem-solving. 
Relationships constitute the meaning.^ 
C. L. Thiel, "The Problem of Method," The Teaching 
of Arithmetic, Fiftieth Yearbook, Part II. (Chicago: 
University of Chicago Press, 1951), p. 78. 
2 
Newton Stokes, Teaching the Meaning of Arithmetic 
(New York: Appleton-Century-Crofts, Inc., 1951), p. 4. 
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3. The term "achievement" refers to the level 
of accomplishment as measured by the Iowa 
Test of Basic Shills, Complete Battery: 
Form 3. 
4. Multi-sensory aids are those teaching devices 
which are commonly found in a mathematical 
laboratory, and may be used to clarify many 
mathematical concepts and relations through 
the experience of associating them directly 
with physical things. 
Locale of the study,—This study was conducted at 
Carver High School in Columbus, Georgia. Carver High School 
is located in the Carver Heights Section of the city. 
During the school year 1966-67, the school had enrollment 
of 1426 students in grades eight through twelve, of which 
328 were in the eighth grade, There were 57 teachers, 
three counselors and two principals. 
Description of the sub jects,—The subjects involved 
in this study were two equated groups of eighth grade 
students of which each group consisted of twelve boys and 
twelve girls. The chronological ages of both groups 
ranged from thirteen to fifteen years. 
Method of research.--The experimental method of 
research employing tests, statistical analysis, and cur- 
ciculum materials was used to collect data required for 
this study. The experimental and control group approach 
was used. The design of this study is as follows: 
Ex per imental Control 
Group I Test I Group II 
Group I Test II Group II 
Group I Test III Group II 
Experimental activities.—Group I and Group II were 
taught the first and second periods each day, and were 
taught for a period of twelve weeks. The arithmetical 
topics that were taught were: Arithmetic Concepts and 
Arithmetic Problem-Solving. Each topic was taught to 
Group I at** Group II for a period of six weeks. At the 
beginning of each class period the students of Group I 
were divided into three sub-groups with an equal number 
of boys and girls in each group. Then a fifteen minute 
lecture and demonstration followed, utilizing multi- 
sensory aids. This was followed by a ten-minute question 
and answer period. Following the question and answer 
period, the subgroups were then directed to engage in 
developmental study of problems on the basic topic. 
At the beginning of each period of Group II, the 
first one-fourth of the class period was devoted to a 
lecture on the topic for that day; the second one-fourth 
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of the class period was devoted to a problem solving il¬ 
lustration without the use of multi-sensory aids; the 
third one-fourth of the class period was devoted to a 
question and answer period. The last one-fourth of the 
class period was devoted to a drill on the problem-solving 
activities for that day. 
Summary of related literature.-- The summary of 
literature pertinent to the problem of methodology in 
teaching mathematics identifies the significant theories, 
principles, and practices which follow immediately below. 
1. New departures in the teaching of mathematics 
have placed emphasis upon the replacement of 
fundamental symbols of respective mathematical 
discipline from high school and college level 
to the upper elementary grades. 
2 Materials are chosen with the intent to capture 
the fascinating features of mathematics, creation, 
and discovery rather than utility. 
3. The three most prevalent methods discussed have 
been the "drill method " "incidental" method and 
"meaning" method. The trends now are moving 
toward the "meaning" method with some drill 
following. 
4. arithmetic should be taught with an emphasis upon 
meaning and understanding that should in general 
precede partice and largely replace mere tote 
learning. 
5. Meaning and understanding are not aequired in- 
stantaneuosly or completely at any one time, but 
they grow, develop and expand within the student 
as he repeats "spiraled" experiences with ideas 
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and their application. 
6. Traditional drill neither assumes proficiency 
in a skill nor does it foster interest on the 
part of the learner, nevertheless, recurring 
opportunities to engage in the activity in 
which skill is sought are absolutely necessary 
to attain high level performance. Skill cannot 
be attained by the "laying on the hands" or 
by wishful thinking. 
Major findings.—The summary of basic findings of 
this search deals with the significant differences, if 
any, in the level of arithmetic achievement between two 
groups of eighth grade pupils of Carver High School, 
Columbus, Georgia, 1967. The summations are as follows: 
1. With reference to the socio-economic status of 
Group I, the following measures were obtained: 
seven out of 20 fathers had occupations classi¬ 
fied as skill labor; 9 out of 20 or 31% of 
the fathers had occupations classified as un¬ 
skilled labor. Thus, the chief occupation of 
the fathers of Group I was unskilled labor. 
2. With reference to the socio-economic status of 
the fathers of Group II, the following measures 
were obtained: 9 out of 22 fathers or 46% had 
occupations classified as unskilled labor. 
Thus, the chief occupation of the fathers of 
Group II was unskilled labor. 
3. With reference to the mental ability level, the 
following measures were obtained: Group I had 
a Mean I.Q. of 92.00, a standard deviation of 
11.18, and a standard error of the Mean of 2.18. 
The subjects had a mean chronological age of 
13.5 years. 
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4. With reference to the mental ability levels, the 
following measures were obtained: Group II had 
a Mean of 93.63; a standard deviation of 7.7 3; 
and a standard error of the Mean of 1.61. The 
subjects had a Mean chronological age of 13.2 
years. 
The two groups showed a difference between the 
Mean I.Q,'s of 1.63 with a standard error of 
the difference of 2.82; with a resultant "t" of .58 
which was not significant. 
5. With reference to the average arithmetic per¬ 
formance, the following measures were obtained: 
Broup I had a mean score of 63.25, a standard 
deviation of 6.83; whereas, Group II had a mean 
score of 63.12, a standard error of the mean of 
1.3; and a standard deviation of 6.57. The two 
groups showed a difference between the mean 
scores of .13, with a standard error of the 
difference between these means scores of 3.65, 
with a resultant "t" of .07 which was not 
statistically significant. 
6. With reference to the average arithmetic per¬ 
formance the following measures were obtained: 
Group I had a mean score of 68.25, a standard 
error of the mean of 2.48, and a standard de¬ 
viation of 11.91; whereas,.Group II had a mean 
score of 64.70, a standard error of the mean 
of 2.02, and a standard deviation of 9.71. The 
two groups showed a difference between the mean 
scores of 3.19, with a resultant "t" of .11 
which was not statistically significant. 
Conclusion.- The findings of this research paper 
appear to warrant the following conclusions: 
1. The socio-economic status of both groups of 
pupils appeared to be the same or similar. 
2. The data indicated that neither Group I nor 
Group II possessed an advantage or disadvantage 
46 
stemming from the I.Q., for the difference in 
the I.Q. between the two groups was not 
significant. 
3. The data indicated that neither Group I nor 
Group II possessed an advantage or disad¬ 
vantage stemming from chronological age; for 
the difference in chronological ages between 
the two groups was not significant. 
4. The pupils of Group I and Group II were ex 
perfencing equal or similar accomplishment in 
arithmetic, for the data revealed no statist) 
tically significant difference in the average 
arithmetic pre-test pefformance. 
5. The pupils of Group I and Group II were at the 
same level in the development of arithmetic con¬ 
cepts; for the data revealed no statistically 
significant difference in the level of achieve¬ 
ment on the arithmetic pre-test. 
6. The pupils of Group I and Group II were at the 
same level in the development of arithmetic 
problem-solving; for the data revealed no 
statistically significant difference in the 
level of achievement on the Iowa Test of 
Basic Skills (pre-test). 
7. Group I and Group II were at the same level in 
developing of average arithmetic at the final 
testing period; for there was no statistically 
significant difference in the scores made by 
the two groups in the Iowa Test of Basic Skills. 
8. In spite of the absence of observed significant 
differences in the level of scholastic achieve¬ 
ment between the two groups, there appears the 
tendency of Group I to benefit more in reference 
to the larger Mean on each of the three com¬ 
ponents (Arithmetic Concepts) Problem Solving, 
and Average Arithemtic) on the final test. 
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Implications.— The findings and conclusions of this 
study warrant the following implications: 
1. Since neither the "traditional curricular se¬ 
quence methods" or the "meaningful sequence 
method" is superior to the other, insofar as 
this study is concerned, it is postulated that 
the teaching of arithmetic in this school may 
proceed using the "meaningful" or "traditional" 
methodologies . 
2. Since "entirely new methods" and mathematical 
symbols were employed with the experimental 
group, the findings in this study warrant sug¬ 
gesting that students in the eighth grade at 
Carver High School may achieve equally as well 
as when taught by the traditional method. 
3. Since the test instruments used were valid on 
achievement fostered by traditional content and 
method, it may be that the instruments used were 
not sensitive enough to measure and/or detect 
the alleged superiority of meaningful teaching. 
4. The alleged superiority of the meaningful 
methodologies is based, not so much on the nature 
and extent of the "achievement" in knowledge, as 
in the kinds of mental activities involved. These 
include generalization concepts and principle 
formation, increasing skill in rationa1thinking, 
understanding the number system and its require¬ 
ments, and certain otherabilities which the 
instrument used may or may not have been sensitive 
enough to factor out. Hence, it is quite possible 
that what this study had substantiated is that the 
meaningful approach and the new materials do not 
result in any shatistically significant loss in 
achievement. 
5. It is also possible that the factors of interest, 
need, and motivation which were not dealt with 
in this study may also be significant. 
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It was noticed by all concerned (teachers, 
students, and the like) that the meaningful 
approach involved more readiness and higher 
levels of participation, than the other ap¬ 
proach. Since these findings were not dealth 
with in this study, it may well be that dif¬ 
ferentials existed which were not statistically 
apparent in terms of the study's design. 
Recommendations.— The findings, conclusions, and 
implications derived from this research appear to warrant 
the following recommendations : 
1. That a course guide include not only what should 
be taught but how mathematical materials should 
be taught in terms of recommendations. 
2. That the staff- re-examine its objectives and 
teaching procedures with a view toward measuring 
the effectiveness of arithmetic teaching in the 
eighth grade of Carver High School. 
3. That the eighth grade teachers of arithmetic read 
more extensively the mathematical publications 
especially those geared to the Elementary and 
Junior High Schools. 
4. That an in-service program be inaugurated and 
designed to increase competency in teaching 
arithmetic. 
5. That diagnostic tests in the area of arithmetic 
be given more often and used as bases for 
identifying levels of Achievement in arithmetic. 
6. That special emphasis be placed upon the acqui¬ 
sition of the ability to derive meanings from 
arithmetic computations and reasoning. 
7. That further research in this area be initiated 
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with emphasis on achievement tests, not only for 
achievement but also for proficiency in the grasp' 
of meaningfulness and conceptualization in 
arithmetic learning experiences. 
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